In vitro capacitation of stallion spermatozoa in calcium-free Tyrode's medium and penetration of zona-free hamster eggs.
Capacitation of stallion spermatozoa in Tyrode's calcium-free (TCF) medium was assessed. Twelve gel-free ejaculates were collected. After removal from the seminal plasma, cells were washed three times with 0.85% saline containing 0.1% bovine serum albumin (BSA) and resuspended in TCF. Both washing and incubation media were adjusted to pH 8 and 300 to 310 mOsm. Final sperm concentration during incubation was 2 x 10(6) cells/ml. The diluted ejaculates were incubated for 2, 4, 6, 8 and 10 h at 37 degrees C in an atmosphere containing 5% CO(2). Acrosomes were stained with naphthol yellow and erythrocin B initially and after each incubation period and evaluated microscopically. Transmission electron microscopy was used to verify whether normal acrosome reaction was occurring or if cells were degenerating. Penetration of zona-free hamster oocytes was evaluated using 10(3) to 10(4) sperm/ml suspension and coincubating eggs for 3.5 to 4 h with sperm. Penetration tests were done for wash and incubation treatments and recorded positive when swollen sperm heads or male pronuclei were present. Incubation time affected acrosome integrity (P<0.001). Incubation for 8 to 10 h significantly improved acrosome reaction (P<0.001) and the percentage of reacted acrosomes increased sharply after 6 h of incubation (P<0.001). None of the washed sperm penetrated zona-free eggs at zero time, but sperm from all incubation treatments penetrated eggs. A peak penetration rate of 29.9% was observed at 8 h (P<0.001). Results indicate that under the conditions used, the requirement for Ca(++) in the medium for the process of capacitation and acrosome reaction can be substituted for by elevated pH.